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(54) INK-JET RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To discharge ink in a desired discharge and 
to maintain the quality of an image in a good condition even after use for 
many years. 

SOLUTION: An apparatus has a recording head 12 equipped with a 

polarized piezoelectric element member 24, a front heater 26 which keeps io 
the recording head 12 at a prescribed temperature at least during printing . jgg "Wt yt 
action, and a voltage control part 54 which applies a driving pulse of ffi: > ' *| -A I i f «1 

prescribed voltage to the piezoelectric element member 24 during printing 
action, discharges ink by expanding and contracting the piezoelectric 
element member 24 by applying the driving pulse, and performs printing. 
The piezoelectric element member 24, in the initial polarization treatment, 
is polarized at a prescribed temperature by applying prescribed voltage 
during printing action. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The recording head equipped with the piezoelectric device by which polarization processing 
was carried out, and a heating means to keep the above-mentioned recording head warm to 
predetermined temperature at least at the time of printing actuation, By having the drive control means 
which impresses the driving pulse of a predetermined electrical potential difference to said piezoelectric 
device at the time of printing actuation, and making this piezoelectric device expand and contract by 
impression of said driving pulse In the ink jet recording device which prints by making ink breathe out 
said piezoelectric device The ink jet recording device which is under the predetermined temperature at 
the time of said printing actuation, and is characterized by carrying out polarization processing by 
impressing the predetermined electrical potential difference at the time of said printing actuation in the 
case of initial polarization processing. 

[Claim 2] It is the ink jet recording device according to claim 1 which the above-mentioned 
predetermined temperature is beyond ordinary temperature, and is under the Curie temperature of the 
above-mentioned piezoelectric device, and is characterized by the above-mentioned predetermined 
electrical potential difference being an electrical potential difference of under 3000xd (V) to inter- 
electrode distance [ of a piezoelectric device ] d (mm). 

[Claim 3] It is the ink jet recording device according to claim 1 or 2 characterized by for the above- 
mentioned ink being solid hot melt ink in ordinary temperature, and always carrying out melting of this 
hot melt ink under the above-mentioned predetermined temperature in response to heating of the 
above-mentioned heating means. 

[Claim 4] The above-mentioned predetermined temperature is an ink jet recording device according to 
claim 3 characterized by being 60-150 degrees C. 

[Claim 5] The above-mentioned piezoelectric device by which initial polarization was carried out is an 
ink jet recording device according to claim 1 characterized by the polarizability being lower than 100%. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet recording device which sprays and prints ink 

in a form. 

[0002] 

[Description of the Prior Art] Information processors, such as communication devices, such as facsimile 
apparatus, and a personal computer, have the recording device recordable on a form for these data so 
that the data which consist of an alphabetic character or a graphic form may usually be recorded as 
vision information. Although various kinds of printing methods, such as an impact method, and a 
sensible-heat method, an ink jet method, are adopted as this recording apparatus, while being able to 
excel in silence and being able to print in the form of the various quality of the materials, in recent years, 
the ink jet recording apparatus of an ink jet method using the hot melt ink in which clear image quality is 
acquired attracts attention. 

[0003] The above-mentioned ink jet recording device prints an alphabetic character and a graphic form 
in a form by making hot melt ink breathe out from a nozzle, and spraying a form, carrying out heating 
fusion of the hot melt ink at the heater, and carrying out horizontal scanning of the recording head with 
many nozzles. Under the present circumstances, the regurgitation of the hot melt ink from a nozzle is 
performed by the configuration which makes the volume of the ink room opened for free passage by the 
nozzle fluctuate by telescopic motion of a piezoelectric device generally (refer to drawing 4 ). Therefore, 
in this configuration, since the discharge quantity of hot melt ink has big effect on image quality, when 
driver voltage is impressed, it is an important element when raising image quality for a piezoelectric 
device to be expanded and contracted in the desired amount of telescopic motion. 
[0004] Thereby, a predetermined electrical potential difference is impressed under predetermined 
temperature at the time of manufacture of a recording head, polarization processing of the piezoelectric 
device is carried out with 100% of polarizability, and hot melt ink is made to breathe out by desired 
discharge quantity by carrying this piezoelectric device in a recording head so that it may have 
conventionally the displacement property which a piezoelectric device expanded and contracts in the 
desired amount of telescopic motion. 
[0005] 

[The technical problem which is going to solve invention] By the way, since polarization processing is 
processing which makes the molecular structure of a piezoelectric device compulsorily distorted with an 
elevated temperature and high pressure, the displacement property of the piezoelectric device 
generated by this polarization processing will deteriorate with the dissolution of distortion of the 
molecular structure in connection with the passage of time. Especially degradation of this displacement 
property advances notably, so that it changes a piezoelectric device into an elevated-temperature 
condition. 

[0006] There is a problem will decrease even to extent to which the amount of telescopic motion of a 
request of the piezoelectric device realized with 100% of polarizability at the time of printing when the 
piezoelectric device was used being heated at a heater where polarization processing is carried out like 
above-mentioned before by this at the time of manufacture falls to quickly by degradation of a 
displacement property, and the discharge quantity of hot melt ink reduces image quality greatly within a 
short period of time extremely. 

[0007] Therefore, this invention tends to offer the ink jet recording device which can be made to be able 
to breathe out by the discharge quantity of a request of ink after secular use, and can maintain image 
quality in the good condition. 
[0008] 
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[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention of 
claim 1 The recording head equipped with the piezoelectric device by which polarization processing was 
carried out, and a heating means to keep the above-mentioned recording head warm to predetermined 
temperature at least at the time of printing actuation, By having the drive control means which 
impresses the driving pulse of a predetermined electrical potential difference to said piezoelectric device 
at the time of printing actuation, and making this piezoelectric device expand and contract by impression 
of said driving pulse It sets to the ink jet recording device which prints by making ink breathe out, and 
said piezoelectric device is characterized by being the piezoelectric device by which is under the 
predetermined temperature at the time of said printing actuation, and polarization processing was 
carried out by impressing the predetermined electrical potential difference at the time of said printing 
actuation on the occasion of initial polarization processing. While a predetermined electrical potential 
difference is impressed to predetermined temperature by this to the piezoelectric device by which the 
temperature up was carried out with ink, when printing actuation is carried out, repolarization of the 
piezoelectric device will be carried out by such predetermined temperature and the predetermined 
electrical potential difference. By this, ink will be maintained by desired discharge quantity after secular 
use of a recording device by carrying out repolarization processing of a piezoelectric device with printing 
actuation by the condition with good discharge and image quality. 

[0009] The above-mentioned predetermined temperature according to claim 1 is beyond ordinary 
temperature, and invention of claim 2 is under the Curie temperature of the above-mentioned 
piezoelectric device, and the above-mentioned predetermined electrical potential difference is 
characterized by being the electrical potential difference of under 3000xd (V) to inter-electrode 
distance [ of a piezoelectric device ] d (mm). Since the electrical potential difference of the range which 
does not invite dielectric breakdown of a piezoelectric device is further impressed to a piezoelectric 
device by this, damage on the piezoelectric device at the time of repolarization processing can be 
prevented certainly. 

[0010] Invention of claim 3 is hot melt ink of the solid [ ink / according to claim 1 or 2 / above- 
mentioned ] in ordinary temperature, and it is characterized by always carrying out melting of this hot 
melt ink in response to heating of the above-mentioned heating means. Thereby, further, since the 
heating means is shared by heating of a piezoelectric device, and heating of hot melt ink, repolarization 
processing can be performed for the ink jet recording device which adopted hot melt ink, preventing 
increase of components cost. 

[0011] Invention of claim 4 is characterized by the above-mentioned predetermined temperature being 
60-150 degrees C in the ink jet recording device according to claim 3. Since 60-150 degrees C is in 
agreement with the general melting temperature of hot melt ink thereby further, it becomes possible to 
print in the hot melt ink fused to the best viscosity. 

[0012] As for invention of claim 5, the polarizability is characterized by not being 100%, as for the 
above-mentioned piezoelectric device according to claim 1 by which initial polarization was carried out. 
In order for this to use the piezoelectric device of the polarizability before reaching to 100%, while 
becoming possible to reduce the heating energy which polarization processing of a piezoelectric device 
takes, and electrical energy, it becomes possible to shorten the time amount which polarization 
processing takes. 
[0013] 

[Embodiment of the Invention] One example of this invention is explained below based on drawing 1 
thru/or drawing 5 . The ink jet recording apparatus concerning this example is equipped with the 
discharge ring 1 and arm top cover 2 used as a case as shown in drawing 2 . the posterior part side of 
an arm top cover 2 — many — the laminating of several sheets of forms 20 is carried out, and the feed 
device 3-4 which can be held is established forward and backward. Near the lower limit section of these 
feed devices 3-4, the feed roller 5-6 is arranged, respectively, and the feed roller 5-6 sends out the 
form 20 held in the feed device 3-4 to the conveyance path 7. 
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, ; [0014] The above-mentioned conveyance path 7 has the 1st conveyance roller 8, the 2nd conveyance 
roller 9, the paper output tray section 10, and delivery opening 1a sequentially from [ this ] the feed 
device 3-4 side, and it makes paper deliver outside the plane to a form 20 from delivery opening 1a, 
moving a form 20 in the direction of an arrow mark (the subactuation direction) quantitatively or 
continuously with the 1st and 2nd conveyance roller 8-9. 

[0015] The printing mechanism body 1 1 is arranged at the arm-top-cover 2 side of the above- 
mentioned conveyance path 7. The printing mechanism body 1 1 has a recording head 12, the carriage 13 
joined to the recording head 12, the guide member 14 which supports carriage 13 free [ migration to the 
main scanning direction which becomes perpendicular to the direction of vertical scanning ], and the 
transit device to which the guide member 14 is made to meet and a main scanning direction is made to 
carry out both-way migration (horizontal scanning) of the carriage 13 and which is not illustrated. 
[0016] The above-mentioned recording head 12 consists of the head section 15 which makes hot melt 
ink breathe out, and the tank section 16 which holds the hot melt ink supplied to the head section 15, as 
shown in drawing 3 . In addition, the hot melt ink used for an ink jet recording device is solidified in 
ordinary temperature, for the ink viscosity at the time of being breathed out from 50-150 degrees C and 
ink, softening temperature is [ 40-140 degrees C and the melting point ] the generic names of ink with 
the property which is 3-50cps, and it consists of 30 - 90% of wax, 5 - 70% of resin, 0.1 - 10% of coloring 
material, and other additives preferably (a thickener, a surfactant, a resolvent, etc.). 
[0017] As shown also in drawing 4 , the above-mentioned head section 15 counters a form 20, and has 
the nozzle plate 21 by which much nozzle 21a was formed in the direction of vertical scanning. The 
nozzle plate 21 is joined to the cavity plate 22, and much ink regurgitation slot 22a and ink room slot 22b 
which were formed corresponding to each nozzle 21a, and ink supply slot 22c connected to all ink room 
slot 22b are formed in the cavity plate 22. 

[0018] The diaphragm 23 is joined all over the above-mentioned cavity plate 22. A diaphragm 23 makes 
the nozzle room 27, the ink room 28, and the ink supply room 29 form by plugging up the top face of 
each slots 22a-22c of the cavity plate 22. And the piezoelectric-device member 24 of a large number 
supported by the base plate 25 is joined to the diaphragm 23, and each piezoelectric-device member 24 
is arranged so that it may be located above the ink room 28 through a diaphragm 23. 
[0019] The above-mentioned piezoelectric-device member 24 is the predetermined temperature T2 
equal to whenever [ stoving temperature / to which melting of the hot melt ink is carried out at the time 
of manufacture of a recording head 12 ] as it consists of the quality of the materials, such as zircon lead 
titanate (PZT), and is shown in drawing 5 . Predetermined electrical potential difference V2 equal to the 
applied voltage of the piezoelectric-device member 24 in the bottom Polarization processing is carried 
out by impressing. Thereby, the piezoelectric-device member 24 has polarizability lower than the case 
where it is manufactured on the polarization conditions (T1 and V1) used as 100% of polarizability. 
Moreover, the electrode (driver voltage generating means) of a pair is prepared in each of the 
piezoelectric-device member 24 of this example at least so that the driver voltage which has the 
polarity of the same direction as the direction of polarization may be impressed. Each piezoelectric- 
device member 24 of this example consisted the 30-micrometer piezo-electric layer which consists of 
PZT of a laminating mold piezoelectric device which carried out the laminating by turns in 2 thru/or a 3- 
micrometer electrode layer, and, specifically, the direction of polarization has reversed the piezo- 
electric layer for each class. Generally, a piezoelectric device will present the property shrunken by 
elongation and the perpendicular direction to the parallel direction of an electrode, if the same electric 
field as the direction of polarization can be applied. And the piezoelectric-device member 24 is 
expanded and contracted in the amount of telescopic motion according to the driver voltage impressed, 
and when an electrical potential difference is impressed to the piezoelectric-device member 24 through 
the above-mentioned electrode, the ink of the ink room 28 is made to breathe out in the form 20 
direction through the nozzle room 27 and nozzle 21a by carrying out the variation rate of the diaphragm 
23 up and down, and making the volume of the ink room 28 fluctuate. 
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- [0020] The front heater 26 (heating means) formed in plate-like is joined to the base plate 25 which 
supports the above-mentioned piezoelectric-device member 24 in the shape of a field. While being 
arranged in ink supply way 16a of the tank section 16 from the base plate 25 ? covering the front heater 
26 and heating the hot melt ink of the piezoelectric-device member 24 and the ink supply room 29 
through a base plate 25, the hot melt ink of ink supply way 16a is heated. 

[0021] Ink hold room 16b of the tank section 16 is open for free passage, and the above-mentioned ink 
supply way 16a makes the hot melt ink held in ink hold room 16b flow in the ink supply room 29. 
Moreover, the tank heater 31 is stuck, and a tank heater 31 heats the hot melt ink held in ink hold room 
16b to the bottom surface wall of ink hold room 16b, and it is made it to carry out melting to it. 
[0022] The above-mentioned front heater 26 and an above-mentioned tank heater 31, and the printing 
mechanism body 1 1 equipped with the piezoelectric-device member 24 grade are controlled by the 
recording device control system 40 to be shown in drawing 1 . The record device control system 40 has 
CPU42, ROM43, RAM45 and the timer 44 which were connected through the bus 46, an interface 49, the 
mechanism control section 47, the heater control section 53, and the armature-voltage control section 
54 (drive control means). 

[0023] While the timer field which sets the stage to carry out repolarization processing to RAM45 is 
formed, the output-data storage region which stores dot data in the data table of the shape of a matrix 
which consists of the main scanning direction address and the direction address of vertical scanning is 
formed. Various kinds of control programs of the printing routine which makes the dot data of an 
output-data storage region print are stored in ROM43. Moreover, a timer 44 outputs the time-of-day 
data in which current time of day is shown, and an interface 49 is connected to information processors, 
such as a personal computer which is not illustrated, and it makes information data, such as an image 
data from this information processor, input into the recording device control system 40. 
[0024] Moreover, the mechanism control section 47 is connected to the CR motor 55 to which 
horizontal scanning of the recording head 12 is carried out, and the PF motor 56 to which vertical 
scanning of the form 20 is carried out. It connects with the front heater 26 and tank heater 31 of 
drawing 3 , and by acquiring exoergic temperature from the thermistor 50-50 prepared in these heaters 
26-31, respectively, the heater control section 48 adjusts a heater 26-31 to predetermined temperature 
so that melting of the hot melt ink may be carried out in the 60-150-degree C temperature requirement 
used as the best viscosity. Moreover, the armature-voltage control section 54 generates the driving 
pulse which consists of predetermined driver voltage, and impresses it to the piezoelectric-device 
member 24 of drawing 3 . Specifically, the driving pulse of the electrical potential difference (equivalent 
to under 90 (V) in this example) of under 3000xd (V) is impressed to the piezoelectric-device member 
24 to inter-electrode distance [ of the piezoelectric-device member 24 ] d (mm) at the time of 
repolarization. 

[0025] And the recording device control system 40 with such a configuration makes a form 20 print the 
dot data stored in the output-data storage region of RAM45 per 1 band by maintaining the front heater 
26 and a tank heater 31 to temperature slightly higher than the melting point of hot melt ink, carrying 
out melting of the hot melt ink, and repeating horizontal scanning of a recording head 12, and vertical 
scanning of a form 20 by actuation of a motor 55-56. 

[0026] Actuation of an ink jet recording device is explained in the above-mentioned configuration. First, 
a melting indication signal will be sent out from the Maine control section 41 to the heater control 
section 53, and the heater control section 53 which received this signal will make the front heater 26 
and tank heater 31 of drawing 3 generate heat so that it may become whenever [ slightly higher than 
melting temperature of hot melt ink stoving temperature ], and will carry out melting of the hot melt ink. 
[0027] Then, as shown in drawing 2 , a form 20 lets out to the conveyance path 7 from the feed device 
3-4, when it arrives at the predetermined location where a form 20 counters a recording head 1 2, a form 
20 will be suspended and printing actuation will be started. That is, while the mechanism control section 
52 carries out horizontal scanning of the recording head 12 through the CR motor 55, driver voltage is 
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made impressed to the piezoelectric-device member 24 by the driver voltage generating section 54 
based on the dot data stored in the output-data storage region of RAM45. By this, as shown in drawing 
3 and drawing 4 , the ink of the ink room 28 will be breathed out in the form 20 direction through the 
nozzle room 27 and nozzle 21a by the piezoelectric-device member's 24 expanding and contracting in 
the amount of telescopic motion according to driver voltage, carrying out the variation rate of the 
diaphragm 23 up and down, and making the volume of the ink room 28 fluctuate. And when printing for 
one band is performed by horizontal scanning of a recording head 12, after vertical scanning of the form 
20 is carried out in the amount of paper feeds for one band by the PF motor 56, printing of the next 
step will be started. Then, when printing to a form 20 is completed, paper will be delivered outside the 
plane to this form 20 through delivery opening 1a from the conveyance path 7. 

[0028] By the way, the piezoelectric-device member 24 is the predetermined temperature T2 equal to 
whenever [ stoving temperature / to which melting of the hot melt ink is carried out at the time of 
manufacture of a recording head 12 ]. Predetermined electrical potential difference V2 equal to the 
driver voltage of the piezoelectric-device member 24 in the bottom Polarization processing is carried 
out by impressing. Therefore, if driver voltage is impressed to the piezoelectric-device member 24 by 
which the temperature up was carried out to whenever [ stoving temperature ] at the front heater 26 
during the above-mentioned printing actuation, since whenever [ such stoving temperature ], and driver 
voltage are in agreement with polarization conditions (T2 and V2), repolarization of the piezoelectric- 
device member 24 will be carried out, and it will return to the polarizability of the time of printing 
initiation. By this, ink will be maintained by desired discharge quantity after secular use of a recording 
device by the condition with good discharge and image quality by carrying out repolarization processing 
of the piezoelectric-device member 24 with printing actuation. 

[0029] In addition, in this example, although the case where it applies to the recording device printed in 
hot melt ink is explained, if it is the method which it is not limited to this and printed using a 
piezoelectric device, it is also applicable to the recording device printed in liquefied ink. 
[0030] 

[Effect of the Invention] The recording head equipped with the piezoelectric device by which polarization 
processing of the invention of claim 1 was carried out, A heating means to keep the above-mentioned 
recording head warm to predetermined temperature at least at the time of printing actuation, By having 
the drive control means which impresses the driving pulse of a predetermined electrical potential 
difference to said piezoelectric device at the time of printing actuation, and making this piezoelectric 
device expand and contract by impression of said driving pulse Setting to the ink jet recording device 
which prints by making ink breathe out, said piezoelectric device is a configuration which is the 
piezoelectric device by which polarization processing was carried out by being under the predetermined 
temperature at the time of said printing actuation, and impressing the predetermined electrical potential 
difference at the time of said printing actuation on the occasion of initial polarization processing. Since 
repolarization of the piezoelectric device is carried out by such predetermined temperature and the 
predetermined electrical potential difference when printing actuation is carried out, while the driving 
pulse of a predetermined electrical potential difference is impressed to predetermined temperature by 
this to the piezoelectric device by which the temperature up was carried out with hot melt ink, ink does 
so the effectiveness of being maintained by desired discharge quantity by the condition with good 
discharge and image quality, after secular use of a recording device. 

[0031] The above-mentioned predetermined temperature according to claim 1 is beyond ordinary 
temperature, and invention of claim 2 is under the Curie temperature of the above-mentioned 
piezoelectric device, and the above-mentioned predetermined electrical potential difference is a 
configuration which is the electrical potential difference of under 3000xd (V) to inter-electrode distance 
[ of a piezoelectric device ] d (mm). Since the electrical potential difference of the range which does not 
invite dielectric breakdown of a piezoelectric device is further impressed to a piezoelectric device by 
this, the effectiveness that damage on the piezoelectric device at the time of repolarization processing 
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can be prevented certainly is done so. 

[0032] The above-mentioned ink according to claim 1 or 2 of invention of claim 3 is hot melt ink, and 
this hot melt ink is a configuration by which melting is always carried out in response to heating of the 
above-mentioned heating means. Thereby, further, since the heating means is shared by heating of a 
piezoelectric device, and heating of hot melt ink, the effectiveness that repolarization processing can be 
performed is done so for the ink jet recording device which adopted hot melt ink, preventing increase of 
components cost. 

[0033] Invention of claim 4 is the configuration that the above-mentioned predetermined temperature is 
60-150 degrees C, in an ink jet recording device according to claim 3. Since 60-150 degrees C is in 
agreement with the general melting temperature of hot melt ink thereby further, the effectiveness of 
becoming possible to print in the hot melt ink fused to the best viscosity is done so. 

[0034] As for the above-mentioned piezoelectric device according to claim 1 by which initial polarization 
was carried out, the polarizability of invention of claim 5 is the configuration that it is not 100%. In order 
for this to use the piezoelectric device of the polarizability before reaching to 100%, while becoming 
possible to reduce the heating energy which polarization processing of a piezoelectric device takes, and 
electrical energy, the effectiveness of becoming possible to shorten the time amount which polarization 
processing takes is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of a record device control system. 

[Drawing 2] It is the outline block diagram of an ink jet recording device. 

[Drawing 3] It is the explanatory view showing the internal structure of a recording head. 

[Drawing 4] It is the explanatory view showing the internal structure of the head section of a recording 

head, and (a) is a front view and (b) is a side elevation. 

[Drawing 5] It is the explanatory view showing the relation between the polarizability of a piezoelectric 
device, and time amount. 
[Description of Notations] 

1 1 Printing Mechanism Body 

12 Recording Head 

15 Head Section 

16 Tank Section 

20 Form 

21 Nozzle Plate 

22 Cavity Plate 
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23 Diaphragm 

24 Piezoelectric-Device Member 

25 Base Plate 

26 Front Heater 

27 Nozzle Room 

28 Ink Room 

29 Ink Supply Room 
31 Tank Heater 

53 Heater Control Section 

54 Armature-voltage Control Section 

55 CR Motor 

56 PF Motor 
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Jlf^tt. flfffB^tt^fftlC^lt^ 

jjdt -5 £ t k «fc 0 ^saa a nfcffi**^ * c t s 
i5f iz£ Y) femm^-rfnftm znzztiztzz,. z. 
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(3) 

3 

[ooo9] mutm 2 ©»Ett, m** i mm<D±mm 

j£ifl«tt. ««K±Tja , 3±Cffi«3lff O+a u -fig 
(mm) (C*fbT3 0 0 0Xd (V) *Ti55©S)£Tr£>£ 
©S6 W* L fr lr» ©WEjWE**?- \Z HAD 3 

[0 0 10] »*«3©5eWtt. »*«l*fctt2aB* 

tt#y F*;PF^>*tt±BiniS»#§i:©iH8&&s 
»xmzmwk2tixmz.£&&m£i,T»z>o z\n\z 

b^>tr<Dtim£\Z#m2nx^Z>tcti>, fry b*)lh 

hB»8«K£oTtt, 

[o o 1 1 ] mmm4<D%w\t, w*«3te*wr>^ 20 

v>x>y M2S8I(;felr»T. ±BKfr5£iBg«. 6 0~1 

5 0tTS5ItS:#SitUT^I). CtlfCiD. 

{C. 6 0~ 1 5 Ot^^y V*)lY-< >?<D-M<W<£m 

*-y h^;U h-f >^{cJ:t)EP*SrfT-5c:i^pI^t^: 

[0012] r$« 5 <D^m\t. mam 1 b«©w»# 

itswiitT^*. cncfct), 1 0 oxKsijt-r 

mmiz&T%Mi&x-*)i*- j pnm.x.*)iJ?-$ : &m2 
&zz\£&-pjm\zt£2>£mz. ftmmmizwrzmmz 
mtfe-fz z £&vjmzu2>o 

[0 0 13] 

iz&zs^xsxTiztsiwrz. *&mm\z»&'f>!7i?x. 

y FBftgfftt. B 2 3 g#<>:&5T# A* 

-l:fe«ktf±*M-2£ttAT^3. ±*m- 2 ©£{B 

«3 • 4*«M»Kaait6nTir»4. ^ne> 3 « 

EKSnTfcD. 5 • 611 OEHSt?§3 • 4 

(CiR^$tlfcfflfE2 0 7 £21 OHJ-f ,1:3 fcfc 

[0 0 14] ±B©«aS*S!& 7 J6l*2Sn-7 8i 

Wi2Mmn-7 8 • 9K<fc»3flMiS2 0 ££<f££fa (Blft 
2 0*Sf«Ql a*»6*nK*itt3li-*«fc"5C*oT^ 50 



4 

[0 0 15] ±B©«82lilSK7©±*/'C-2ffllfctt. PP 
ltfBBBSnTH*. W*1&fif#ftl 1 
tt. Bft'Sy HI 2t, Blt^-y F 1 2 tS^^nfc* 

14i. +t'J7vl3 £#-f F»« 1 4 £»*>-rr± 

[0016] ±B©B»^y H12I1 HI 3 \Z7F? <fc 5 
*-y h^^F'f >^SrttttSS-&S'\>y Fg&l 5 £, 

S^>^8S1 6 tA^Sotl>5. M. -f^vx-yF 

%mmm\zm^t>nz>*y h^^K^tn ss-c 

BflMbU M,W4 0~14 0t, Bt&*«5 0~15 

o*c, -f >^3&»6ntmsn*is©'f >^tt«*<3~5 o 

<(i30~90%ffl77^Xi, 5~70%©8MM£. 
0. 1-1 0 %©£>«<!:. -tOffioaSHPSI 

[0 0 1 7 ] ±B©^*y FSB1 5 tt, I4l;t)ftJ;5 

ic, mm.2 o cajfasn, »jj£3S*i6jt:*«c©/x;i/2 

1 aA5M$nfc;x^yi/-h2 l^Ltt^o y 

X;uy^- F 2 1 *^k*^^yW-F2 2{w«-&S 
nx^o, +tff>f^i/-N2 2(:ii, #/X;P2 l 

afcWJ6LT»l*Snfc*ft©'f >^ttltl*2 2 a feet 
M>?tl2 2bt, ±TO-f >^**2 2bK*« 
Sttfc-f 2 2 c tiW»)JSnT^4. 

[0018] ±B©*-V fc?5V 7V- F 2 2 ©Affile 

2 3(i, +tkr^7'l/-h2 2©§i2 2a~2 2c 
©±®*S<*^<t(cJ:oT, 7XM2 7i^>^S2 
8 t-f y^m^2 9 £&MS&Z&Z>&o\Zt$.-oX^ 
So -^bT> ^777A2 3l:(l ^-X7l/- h 2 
5 t^i#Snfc**©ffi«*-T- SMf 2 4 i«8tSftT6 

ftffi**^** 2 4 tt, y-f777A2 3^bt 
-T>i7^2 8©±*»CfiBTSJ:-5f;EesnTl»-5«, 
[0 0 19] ±B©£E«* ; pa5tt2 4tt, 
>M& (PZT) SP©«K^e»itt-3TfiO, 0 5tr^T 
&?\Z. B»^y F 1 2©SigB#tC*3^T, *-yh*;U 

TEE** J f«*J2 4©a]Ua«EEJC*U^Bf^«ffiV2 * 

ffi«*^ge«2 4«, i o o %<Dftmm£tzz>ftm&ft 

tLT^S. ^fc, *HJjS0S©ffi«3)5 : faiJ«2 4©#4r 
^"©»1l7jf6]«i:|Wl-7j^]©Stt^#-r-g)igiil«ffi 

j&*wjnsn4j:5t^< £h-M<Dmm mmn&m 

JE«^SS^2 4«, PZT^665 3 0tfmOEEii 
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5 

2rM-r?>o *LT. ±E*SS:^LTEE«3!l ; F«tf 2 4 
trmffiSrEPSP-f Si:, ffit« ; P««2 4tt, EPSP^nS 

;X)12 1 a^LTffliS2 0^[p](CtfctiJS-&-5«t 5 (C 
[0 0 2 0] ±E©EE«JR ; J t a5« 2 4 &SHt5^-X 

2 6 annuel!) ismmztg-etztiT^z. 7a>ht 

-^2 6tt, ^-X^l/-h 2 5j&»€>*>£«1 6©-f 

- h 2 5S^bT£E«* : f«t#2 4i5<fctf< ypW&iL 

2 9©*yh^;i^M>i'S;lni»t?>t*C, <>:7{& 
S&S&l 6a0*y h^b^f >^ SrflPi&TS J: 5 

[0021] ±E©-r yzm&i&i 6 ati:, *>£SB1 
6©-f >i7iR^l 6 bfcgffiSftTfcD, -f>^JR^ 

^2 9Kffilb;£l*5<fc3lC&oT^-5. -f 

6 bcDj&Biffiicte, ^>^t— ^3 u^ftsaasn 

m £ ttfc* y h * ;U h -Y > £ £ MM b T^St £ it 3 <£ -5 

[0 0 2 2] ±E©7a> h h-^ 2 6-^>£ k-^ 

3 1. ffi«*7«tt2-4#£«*fcl$*««*#l 1 
te, BiK^Tck^tc, SgSMff4 OlCiDSilffll 
SnSi^CftoTH*. £&SIKftlf9« 4 0 te. A** 

4 6^btii$nfcCPU4 2, ROM43, RA 
M45, ^-TV-44. -f>^-7i-X49, ;*#3jIJ 
$lg|$4 7, fc-*ffl»«5 3 , iJitfttEEfjUjfflg&S 4 

[0 0 2 3] RAM4 5iCte, «#ffi©3£SISrr-g>l$ 

ata^x-^EitWJWt^jsssnT^i*. rom4 3^ 

te, ffi#x-*E1t««t©b*>.y hx-^«r^^1±SEP 

z>o *fc, 3"f7-4 4te, m£(F>mntt-$nn9- 
te, 0*b^u/t-v^-;pzi>tra.-^^©itiB«ias 

[0 0 2 4] **fMffffi4 7te. EflfVy b 1 2 



(4) 

SriitS^-fr&CR^-* 5 5 t, fflitt 2 OSMOSES 
6 tfc*iSnTt»5. k-**WgB 
4 811 @3®7P>fk-^2 6&&V*>#\i — 9 
3 1 CUttSftTfiD. rn^CDt-i' 2 6 • 3 1 \Z* 

n j enmtt<briit-*)--s.7s5' 50-5 o*^igsss$: 
t-* 2 6-3i &m«©asici@s-r*<t^n^oT 

H*. S&, ttffifMiPSB 5 4 te, Bf;£©C»«JEa»&fc 
.0 SCtt/Ul^ £fg£ LT0 3 ©JEmJff^BBW 2 4 fcEPiP 

«, 'JE«iR^«*r2 4©«fflBE(id (mm) iZttLT 
3 0 0 0 Xd (V) fcffi<DW.I£ (*m&Wzte\,*T\$9 

o (v) %mizm%) (omn/v^^mm^ms 2 4 

\ZWW$Z>£o\Zti-3-T^Z>o 
[0 0 2 5] fit, CCi^/iM^fltffiSgf 

f&JflfJMOte, 7n>ht-^2 6*J;^>Jt-? 
3 l£*y h^;i/h-f >^©^ffl^i;Dfc<i^lCi«^S 
StC«HtLT^u/ h*;Ub-f 5 
20 5 • 5 6©f£SbK<fcDEft'\>;/ b* 1 2©±j£3£Ei:ffiilS2 
0©SJjtaEt*liDjgTC.tt:J:oT, RAM4 5©tti 

tfT-fmfammz&MznrcFy hf-^^«2 o 

IC 1 A* > H WiT-EP^ $ it -5 <fc -5 left o T l/i * o 

[0026] ±8e©«j*h*v>t, -f>fyn»m* 
6 t-^w»*5 3 izMLT®wa%*m mumm^n 

•SdchtC&O. C©flMt&£ttfck-iHW»»5 3te, 
03O7D>ht-3'2 6&J:L^>i7 k — ^ 3 1 

•7 h^;uh-r >9<Dmmum£r)%mfr\zm^ijaMm 

[0 0 2 7] d©^, m2\Z7n-TJ:oiz, m&mffi3 • 

ffli2o*sffjhsn, w<fwimmte2nz>z.t\zte 

S. EPS. /*ft!lfflgB5 2^CR ; E-^5 5^Hffi 
gAyHl 2$±SSt5tW:, RAM4 5©Hi7Jx 

nf£m±ffi 5 4 K <fc OBB&WEfcffi**^**} 2 4 (CEP 
40 JPS-B-^dttC^S. ^nJCtD. 0 3i3j:Z>'0 4^^ 

r =fc o tc. ie^*^ «tf 2 4 tmmmmz^tzwmw 

^77 7A2 3^±TtffStT<>^ 
S2 8©§ffl£ii«$-tir^^i(c:J;oT < -f>i7^2 8 
M>^;X)H2 7t5j:^VX;U2 1 a^LTffl 
m.2 0jj\*l\Zl±th2n?>Z.£lZtzZ>. tLX, Eft's y 
F 1 2©^aEC«kO lA>H^©EP^A*ffton*i:, 
PFt-?5 6(rctDffli^2 0*U A*> K^©«SMD* 

50 mm,2 Ote, HK£liK7^&#j|fia 1 a^LTMl; 
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(5) 

7 

[0028] mnm?mt2 4i$, tm^v 

4©ggtfj*EEIC#b^m^«flEV2 *mwfZ>Z.t\Z& 

wwisntv^. Sot, _hE©ep*»if£f 

ffim*H^M*2 4K#LTI§E»jmffi^mn2tt&£:. d 

n^©jQiSifiS*ct^iKi!)«m^li*ft (t 2 , 

[0 0 2 9] (ft. *HJg0iJtc*5^T«. *7MJH^f 
[0 0 3 0] 

1 ©fgw«> »a«ii!snfcEE« 

muffin * EP»n-r -a n t \z <t o #«a $ ntzismmf- 

mzffiizum\zfrm2ntzi£nmf-\ztt vxm %.mi£<D 

\z. znz<Dmfei&m&&tfffii£W.m\z&K)mnm :: ?& 
mftM-znztz®, tmmw<D{&*mmmz&^T>b, 
<i >?tfffim<DoktomxBtaiv, mm*&a?tzvimizm 

[0031] m*m2<Dmmt. mxm 1 i&m<D±%zm 

*i§T^D. ±mm^.mmt, stxfmiiisieid 

(mm) l;^LT3 0 0 0 xd (V) *#§(DliJIT<&3 

%m&vt£^mm<Dni£fri£mm z ?-izm[i-2nz>fztb, 
nttmmwmz&vz&nmTammzmmizmik-rz 

z. t ifl-v # * t t> -5 * #-r * . 

[0 0 3 2] 3 <D5S9!B. 1 2 E« 

©±B-f *7M;^-f>^TliO, i*7h 



8 

nx^sfc*. *y b^)ih^ ytzmmLtz-f 

xy hBB»S«»CtoTtt. 

[0 0 3 3] »*^4©58Wtt, If*«3fe«0^>i7 
hE*MS«fc:*HT, ±EBf«Sfi«. 6 0~1 
5 0"CT»3;»jS"e**. uni:iO, ££>tC, 6 0~ 

I 5 01D««*'y h/;Ph-f >^©-)Rfl9/«c8»SSK- 

[0 0 3 4] if*^ 5 ©fggiitt. |f 1 Et©Sl«» 

ssn^EJEaswa, 1 0 oxfftn 

[il^fiSV^M] 

[01] BeSB«»*©^Dy^BIT**. 
[0 2] -f >i/^xy ME»S«©«I5«^HT**. 
[0 3] ES^y H©rt««itSjS-ra!lW0T»*. 
[04] Efik'W FfflAy K«B©l*i««jfiS*-rKWH 

(a) ttjEBB. (b) ttfflI0T*5. 
[0 5] ffi«* ; F<Z)»a*tNrMioH«**'rWWH 

[ft^©tB9i] 

I I ep^««## 

1 2 ES'N-y H 

1 5 *\y HSB 

16 ^>£gB 

2 0 ffll 

2 1 /X^TV-h 

2 2 **\i7-<<ZfV—b 

2 3 ^775A 

2 4 mnm^wtt 

2 5 ^-X7"l/-h 

26 7P>ht-^ 

27 / x;us 

28 -f>*i[ 

2 9 -f 

3 1 fc— * 
5 3 k-^ttfP« 
5 4 ttEf&lffffi 

5 5 CRt-^ 

5 6 PFt-^ 
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(6) 



mi: 



42 



43 

/ 


45 


44 

/ 


ROM 


RAM 




TIMER 



CPU 



rr it h 



40 

/ 



47 



1 CR*V 



IF3 



53 

I 



56 

_i 



50 



46 



49 



7x< X 



-12 



24 



26,31 



[02] 
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(7) 

[04 J [05] 




0 



